Experimental
Standard Schlenk techniques were used for all syntheses and all sample manipulations. Solvents were dried and kept over anhydrous CaCl 2 , filtered, degassed, kept on t-BuLi in vacuum and distilled before use. All commercially available reagents were degassed from air and used without additional purification. (Ph 3 P) 4 Pt was purchased from Stream Chemicals.
NMR spectra were recorded at room temperature in hexane or benzene solutions in Young vacuum NMR tubes equipped with [D 6 ] DMSO capillars as external standard, using a Bruker EM-200, Bruker Avance 300 or Bruker Avance 500 instruments.
General procedure for the isotopic exchange of silanes
Neat silane (0.8 mmol) was added to a 100 mL Schlenk flask. The flask was cooled down in a liquid nitrogen bath until the silane was frozen and vacuum was applied to remove the air. To the degassed silane 1 mol % of the catalyst (0.008 mmol) dissolved in 1 mL of hexane was added. The flask was charged with 5 mol equivalents of D 2 relative to the silane (100 mL, 1 atm, 4 mmol) and the reaction was stirred at 60 °C for the time indicated in Table 1 . To ensure full deuteration, after each 2 h, the reaction mixture was vacuumed and an additional 4 mmol portion of D 2 was added. The addition of D 2 was repeated two more times. The reaction yield was determined using 1 
H and 29
Si NMR spectroscopies.
Synthesis of compounds 1, 2, 3 and 4
Pt(PEt 3 ) 3 (1) 1 was prepared according to a literature procedure. 1 (dmpe)Pt(PEt 3 ) 2 (2) The synthesis of 2 was reported previously, however the NMR data was not provided. 2 To a hexane solution of 1 (1.0 gr, 1.5 mmol) dmpe (1,2-Bis(dimethylphosphino)ethane) (0.22 gr, 1.5 mmol) dissolved in hexane was added at room temperature. The reaction mixture was then stirred for 10 minutes at r.t. to give (dmpe)Pt(PEt 3 ) 2 (2) in quantitative yield (determined by NMR spectroscopy) and free PEt 3 . PEt 3 was removed under vacuum (10 -3 torr) at r.t. and the residual 2 was dissolved in hexane.
NMR (in hexane with [D 6 ] DMSO capillary, 25°C), δ in ppm: To a hexane solution of 1 (1.0 gr, 1.5 mmol) dtbpe (1,2-bis(di-tert-butylphosphino)ethane) (0.47 gr, 1.5 mmol) dissolved in hexane was added at room temperature. The reaction mixture was then stirred for 10 minutes at r.t. to give (dtbpe)Pt(PEt 3 ) (3) in quantitative yield (determined by NMR spectroscopy) and free PEt 3 . PEt 3 was removed under vacuum (10 -3 torr) at r.t. and the residual 3 was dissolved in hexane.
NMR (in hexane with [D 6 ] DMSO capillary, 25°C), δ in ppm: Synthesis of (dtbpe)PtD 2 (4) 4 or its H-analog (dtbpe)PtH 2 was previously synthesized using the less convenient reaction of (dtbpe)PtCl 2 with Hg/Na (1%) under atmosphere of H 2 or D 2.
3 Here we report a much simpler synthesis. To a hexane solution of 3 (0.1 gr, 0.2 mmol), D 2 was added (1 atm) and immediately a quantitative precipitation of 4 as a white powder was observed. The powder was isolated from the reaction mixture in quantitative yield and dissolved in toluene.
NMR (in toluene with [D 6 ] DMSO capillary, 25°C), δ in ppm: 31 P: δ = 106.76 (d, J Pt-P = 1839.30 Hz, t, J P-D(trans) = 26.46 Hz). Compound 4 has a square planar geometry and although there are two different deuterium atoms on platinum we observe in the 31 P NMR splitting only from the trans-deuterium. The coupling from the-cis deuterium is not observed probably due to the fact that the width of the signal is larger than the coupling constant of the cis deuterium (which is expected to be small). See Figure S3 . 
Determination of K eq of reaction 2
To a toluene solution of 4 (0.1 gr, 0.2 mmol), PEt 3 was added (0.023 gr, 0.2 mmol) at r.t. and immediately the formation of 3 was observed. The equilibrium constant was determined using NMR spectroscopy to be K eq =1 ( Figure S4 ). 
DFT calculations for 1-3 and their corresponding platinum dihydrides complexes
DFT computations were carried out using the Gaussian 09 5 software at the B3LYP 6 -D3 7 /6-311+G(d,p) (for H, C, Si, P) level, Pt was described with LANL2DZ. 
S14
Pt -0.113049000 0.425863000 -0.130006000 P -1.243790000 -1.614909000 0.081034000 P 1.940087000 -0.689893000 -0.032094000 C 0.099165000 -2.884919000 0.479509000 C 1.504360000 -2.533464000 -0.058927000 C -2.030295000 -2.257762000 -1.545865000 C -2.905175000 -1.131569000 -2.131481000 C -2.847251000 -3.553146000 -1.430308000 C -0.872761000 -2.495650000 -2.534368000 C -2.470990000 -1.878011000 1.533291000 C -2.740505000 -3.343193000 1.926581000 C -3.798203000 -1.176401000 1.196634000 C -1.852717000 -1.161499000 2.750948000 C 2.858993000 -0.466317000 1.636766000 C 3.033825000 1.040977000 1.904139000 C 4.214258000 -1.179330000 1.743028000 C 1.919260000 -1.021647000 2.724253000 C 3.195427000 -0.578395000 -1.483331000 C 2.343537000 -0.529525000 -2.767389000 C 4.190438000 -1.748329000 -1.597962000 C 3.967481000 0.748276000 -1.382512000 P -0.949219000 2.549028000 -0.215374000 C -0.562688000 2.838818000 2.605114000 C -1.516595000 3.166296000 1.450017000 C 1.493219000 4.023900000 -0.210451000 C 0.105383000 3.955993000 -0.854241000 C -3.154801000 4.154941000 -1.291260000 C -2.489602000 2.774201000 - 
DFT calculations for complexes in the proposed mechanism in Scheme 1
Optimized Cartesian coordinates for (Me 3 P) 3 Pt Pt -0.014520000 0.018892000 -0.010354000 P 0.555906000 -2.218360000 -0.009765000 C -0.479653000 -3.388522000 -1.004624000 C 0.513477000 -3.042115000 1.645508000 C 2.244906000 -2.719733000 -0.588836000 P -2.236291000 0.642324000 -0.010889000 S19 C -3.444233000 -0.420269000 -0.929941000 C -2.709491000 2.307321000 -0.673492000 C -3.033074000 0.705517000 1.656843000 C 1.307376000 3.383198000 -0.213464000 C 2.998111000 1.380097000 -1.298866000 C 2.712193000 1.635699000 1.531359000 P Pt -0.034743000 -0.040596000 -0.808676000
